Study on the Features of Ore-Forming Fluid of Dafulou Sn–Polymetallic Deposit (Guangxi, P. R. China)  by Cheng, Yongsheng
 Procedia Environmental Sciences  12 ( 2012 )  972 – 977 
1878-0296 © 2011 Published by Elsevier B.V. Selection and/or peer-review under responsibility of National University of Singapore.
doi: 10.1016/j.proenv.2012.01.373 
2011 International Conference on Environmental Science and Engineering  
(ICESE 2011) 
Study on the Features of Ore-Forming Fluid of Dafulou Sn–
Polymetallic Deposit (Guangxi, P. R. China)* 
Yongsheng Chenga,b 
aSchool of Geosciences and Info-Physics,Central South University,Changsha, Hunan Province, China 
bChina Tin Group Co., Ltd., Liuzhou, Guangxi Province, China 
cys968@163.com 
 
                                                          
*This work is partially supported by the special funds of central college basic scientific research operating expenses (Grant No. 
201012200210), China postdoctoral science foundation (Grant No. 20090451105) and the postdoctoral workstation of China Tin 
Group Co., Ltd. (Grant No. 043010100). 
Abstract  
For a long time, there are some debates about the genesis of the Dachang Sn-polymetallic ore deposit. The core 
issues consist of the ore-forming fluid, the mineralization age, etc. In order to clear the fluid problem, the fluid 
inclusion was studied by determining the component, the temperature and the pressure, etc. As a result, on the basis 
of the optical observations and the micro-thermometric data, the fluid inclusions were divided into six types. It is 
suggested that the different minerals have different homogenization temperature and salinity. For example the quartz 
and calcite, their average homogenization temperature is 240 to 420ć, 120 to 145ć, their average salinity is 17 to 
30% NaCl, 17.3 to 17.6wt% NaCl. In the whole, the quartz has higher homogenization temperature and salinity than 
calcite. The forming pressure of fluid inclusion is about 120 to 650 ×105Pa, and the inferred depth of mineral forming 
is about 0.4 to 2.6 km. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1.Introduction 
Guangxi Zhang Autonomous Region, which supplies plenty of mineral resources for the development 
of the economy and the society (e.g. chemical industry, materials industry, energy industry, national 
defense industry, etc), is the famous township of non-ferrous metals in China, even in this world. The 
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famous Danchi mineralization belt is just located in the Guangxi province, China[1-3]. According to the 
regional structure, the Danchi mineralization belt was devided into three metallogenic belt, such as the 
west ore belt (Changpo-tongkeng deposit), the middle ore belt (Lamo deposit and Chashan deposit) and 
the east ore belt (Dafulou deposit and Kengma deposit). 
The Dachang tin-polymetallic ore deposit, which is situated in Nandan county of Guangxi Zhang 
Autonomous Region, south China, is one of the largest Sn ore deposits in the world. Because of the 
super-large scale and the specificity of the Dachang ore deposit, plenty of geological researches have 
been done since its finding[4-6], i.e., the genesis, the metallogenic prediction, the prospecting model, the 
mineralization mechanism, the mineralization age, the ore source, etc. Yet, considerable debate still exists 
mainly concerning the deposit mechanism in the earth science field. Of course, the central issues of the 
dispute are focused on the deposit model, the mineralization age and the ore source[7-12].  
Undoubtedly, with the development of the analysis and measurement technology, the understanding to 
the ore deposit is becoming more and more thorough gradually[13-14]. In fact, the contradistinction of 
the three mineralization belts has an important macroscopic significance for deepen the genetic 
mechanism of the Danchi mineralization belt. 
2.Deposit geology 
The Danchi mineralization belt has an area of 3000 km2 (100 km long and 30km wide), which is 
situated in the south margin of the Yangtze Platform. It formed as a NW–SE trough, surrounded by 
shallow–water carbonate platform from two sides. The Dachang tin-polymetallic orebodies lie within a 
4000 m thick succession of Devonian to Permian sedimentary rocks[15]. The host rocks of the Dachang 
deposit are typically banded, consisting mainly of siliceous rock and limestone, with lesser, but 
significant amounts of alternating thin beds of sulfides, K-feldspar-rich rocks. In a word, there are three 
major types of orebodies: (a) stratabound, bedded and massive ores; (b) vein-type ores; and (c) 
stockwork-type ores. The host rocks of the deposit are Devonian carbonates, siliceous rocks, and shales. 
The Longxianggai anticline and the Longxianggai fault are the major structural systems in this area, 
together with a series of parallel small folds. The main fold is asymmetrical, with a tight north-west limb 
that was affected by the north-east-trending Longxianggai fault. 
On the basis of the spatial relations, the ore deposits arrays in approximately equal distance, i.e. the 
Dafulou deposit, the Kengma deposit, the Huile deposit. Because of the compression, there are many 
NW-trending pressure (twisting) fracture paralling to the axis of the Danchi anticlinorium in the eastern 
part of the Danchi anticlinorium. 
The main magma intrusion occurred in the medium and late period of Yanshan, belonging to shallow–
super shallow magmatic rocks, which distributed in the area of Longxianggai, Dachang and Mangchang. 
The rock types consist of biotite granite, granite porphyry, quartz porphyry, fraidronite and diorite 
porphyry, etc. In this district, the granite belongs to alkali-calcium rock series or the alkali rock series, 
which is rich silicon, aluminum and poor magnesium, iron and calcium. It is characterized by high alkali 
and rich potassium, ferrous, calcium, magnesium, poor silicon for the porphyritic biotite granite. Grain 
porphyritic biotite granite is high silicon and rich potassium, ferrous, calcium, magnesium and poor 
silicon[16-17]. Above of these suggest the molten magma type formation environment. There is a close 
relationship between intrusive rock and regional structure, all kinds of rock body intruded along both 
sides of the Danchi fault. 
3.Fluid Inclusion characteristics 
The fluid inclusion is an important instruct to the ore-forming fluid[18]. By analyzing the fluid 
inclusion (Table 1 and Table 2), the ore-forming fluid could be studied to some degree (Fig.1, Fig.2 and 
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Fig.3). In this study, six types of fluid inclusions have been recognized on the basis of optical 
observations and microthermometric data, etc. 
Table 1 Homogenization temperature of fluid inclusions, sample Y05-3 
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Type ƌ (single-phase gaseous fluid inclusions): This type consists predominantly of vapour, with 
little vapour CH4 and vapour H2S. The inclusion size varies from 3 to 15 ȝm. These inclusions are of 
various shapes, such as rice-shaped, ellipse, polygon, irregular, etc. 
Type ƍ (single-phase salt solution fluid inclusions): Fluid inclusions belonging to this type consist of 
pure saline. This is by far the content of 15 to 65%. The size of fluid inclusions ranges from 1 to 15 ȝm. 
These inclusions are of various shapes, such as ellipse, rice-shaped, polygon, irregular, etc, with the 
distribution of freedom mostly, but little orientation distribution along the microfissure of quartz. 
Table 2 Ion chromatography composition testing of fluid inclusions 
Sample Mineral Contnet˄ȝg/g˅ F Cl NO3 PO4 SO4 Li Na NH4 K Mg Ca 
Y19-3 Quartz 0.026 3.213 0.925 ü 12.253 ü 5.349 ü 3.419 3.452 18.321
Y19-4 Quartz 0.013 2.915 0.465  10.942 ü 4.957 ü 3.012 2.649 16.109
Y03-1 Sphalerite ü 1.118 ü  56.115  1.149  0.594 ü 6.241 
Y03-2 Quartz 0.659 5.648 1.367 ü 20.261 0.036 4.734 ü 5.256 4.659 20.658
Y02-1 Quartz 0.417 4.397 1.195 ü 21.932 0.017 4.417 ü 4.916 5.944 18.765
Y05-4-1 Quartz 0.653 6.293 1.457 ü 22.103 0.041 5.946 0.026 6.251 5.716 22.912
Y05-4-2 Quartz 0.369 5.829 1.237 ü 24.862 0.026 6.379 0.052 5.927 3.924 20.123
Y07-1 Quartz 0.957 4.967 1.025 ü 14.253 ü 4.297 ü 3.958 3.526 18.239
Y19-1 Quartz 0.032 3.114 0.529 ü 8.926 ü 5.103 ü 3.145 2.501 15.291
Y19-2 Quartz 0.041 2.759 0.327 ü 9.116 ü 4.784 ü 2.835 2.011 17.627
Y11-1 Calcite ü 0.259 ü  5.269  2.196 ü 1.367 0.524 7.326 
Y12-1 Calcite ü 0.473 ü  5.926  1.824 ü 1.479 0.235 8.474 
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Type Ǝ (two-phase vapour-rich fluid inclusions): This type contains two phases: a vapour bubble 
VH2O and a liquid water LH2O, with various shapes, i.e. ellipse, polygon, rectangle, irregular, etc. The 
volume of this type in the fluid inclusions varies accounting for 30 to 55%. Fluid inclusions belonging to 
this type consist of pure saline and vapour water, which distributed dominantly with the form of freedom 
and small groups. 
Type Ə (two-phase liquid-rich fluid inclusions): Fluid inclusions belonging to this type consist of 
pure saline and vapour water. The percentage of this type fluid inclusion is about 15% to 50%, which 
show various shapes, such as polygon, rectangular, oval, subhedral and little irregular. The size of fluid 
inclusions ranges from 2 to 25 ȝm. Most of the fluid inclusions belong to negative crystal. 
Type Ɛ (three-phase CO2-rich fluid inclusions): This type fluid inclusion consist of three phase: 
liquid water (LH2O), liquid CO2 (LCO2), and vapour CO2 (VCO2). The percentage of this type fluid inclusion is 
only 5%. The size of fluid inclusion ranges from 5 to 15 ȝm. The shape of fluid inclusions is diversity, 
but oval dominantly, polygon and negative crystal secondly, which distribute freely or mixture 
distribution with other type. 
Type Ď (solid(s)-bearing fluid inclusions): The typical features of this type is the content of daughter 
mineral NaCl. This type consists of three phase: liquid water (LH2O), vapour water (VH2O), and solid 
NaCl (SNaCl). The size of fluid inclusions is about 5 to 30 ȝm, with various shapes, such as oval, polygon, 
rectangle, etc. The form of distuibution is free or mixed with other type. 
 
Fig. 1 Water content of fluid inclusion of Quartz-Sphalerite-Calcite mineral 
 
Fig. 2 Gas composition comparison of fluid inclusions by gas chromatography testing 
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Fig. 3 Anion content comparison of fluid inclusion by ion chromatography 
4.Discussion
The characteristics of fluid inclusion can reflect or explain the problem about the ore-forming fluid. So, 
we can find out that the different minerals have the different homogenization temperature and salinity. In 
terms of quartz and calcite, their average homogenization temperature is 240 to 420ć, 120 to 145ć, 
their average salinity is 17 to 30% NaCl, 17.3 to 17.6 wt% NaCl. Overall, the quartz has higher 
homogenization temperature and salinity than calcite (Fig.4). 
Based on the analysis of fluid inclusion (Table 3), the forming pressure of sample Y05-3, Y09-2-1 and 
Y29-4 is about 630 to 650 ×105Pa, 336 to 406 ×105Pa, 120 to 150 ×105Pa, and the inferred depth of 
mineral forming is 2.1 to 2.16km, 1.12 to 1.35km and 0.4 to 0.5km. 
 
Fig. 4 Histogram of homogenization temperature from the quartz fluid inclusions 
Table 3 Presumed pressure and depth based on the fluid inclusions 
Sample Mineral Pressure ˄×105Pa˅ 
Depth 
˄km˅ 
Y05-3 Quartz 630ˉ650 2.1ˉ2.16 
Y09-2-1 Calcite 336ˉ406 1.12ˉ1.35 




977 Yongsheng Cheng /  Procedia Environmental Sciences  12 ( 2012 )  972 – 977 
5.Acknowledgment
This work was partially supported by grants from the special funds of central college basic scientific 
research operating expenses (Grant No. 201012200210), China postdoctoral science foundation (Grant 
No. 20090451105) and the postdoctoral workstation of China Tin Group Co., Ltd. (Grant No. 
043010100). Thanks are due to Fan Senkui of China Tin Group Co., Ltd., and Wu Yongtian, Zhang 
Xusheng, Lan Jiang of the WUYI Mining Company for their kind support during field work. 
References
[1] Jiang SY, Han F, Shen JZ, Palmer MR. Chemical and Rb–Sr, Sm–Nd isotopic systematics of tourmaline from the 
Dachang Sn-polymetallic ore deposits, Guangxi Province, P.R. China[J]. Chem Geol, vol. 157, 1999, pp. 49–67. 
[2] Ye XS, Yan YX, He HZ. The mineralization factors and tectonic evolution of Dachang super large tin deposit, Guangxi, 
China[J]. Geochim, vol. 28, 1999, pp. 213–221. 
[3] Li HQ, Wang DH, Mei YP, Liang T, Chen ZY. Lithogenesis and Mineralization Chronology Study on the Lamo Zinc-
Copper Polymetallic Ore Deposit in Dachang Orefield, Guangxi[J]. Acta Geol Sinica, vol. 82, 2008, pp. 912–920. 
[4] Wang DH, Chen YC, Chen W, Sang HQ, Li HQ, Lu YH, Chen KL, Lin ZM. Dating of the Dachang superlarge tin 
polymetallic deposit in Guangxi and its implication for the genesis of the no.100 orebody[J]. Acta Geol Sinica, vol. 78, 2004, pp. 
452–458. 
[5] Zhao KD, Jiang SY, Xiao HQ, Ni P. Origin of ore-forming fluids of the Dachang Sn-polymetallic ore deposit: evidence 
from helium isotopes[J]. Chin Sci Bull, vol. 12, 2002, pp. 1041–1045. 
[6] Zhao KD, Jiang SY, Ni P, Liang HF, Jiang YH. Sulfur, lead and helium isotopic compositions of sulfide minerals from 
the Dachang Sn-polymetallic ore district in South China: implication for ore genesis[J]. Mineralogy and Petrology, vol. 89, 2007, pp. 
251–273. 
[7] Han F, Zhao RS, Shen JZ, Hutchinson RW, Jiang SY. Geology and origin of ores in the Dachang polymetallic tin ore 
field. Geological Publishing House, Beijing, 1997, pp 60–108. 
[8] Wang DH, Chen YC, Chen W, Sang HQ, Li HQ, Lu YF, Chen KL, Lin ZM. Dating the Dachang giant tin-polymetallic 
deposit in Nandan, Guangxi[J]. Acta Geol Sinica, vol. 78, 2004, pp. 132–138. 
[9] Zhang GL, Cai HY. Genesis of the Dachang-Changpo polymetallic tin deposit[J]. Geol Rev, vol. 33, 1987, pp. 426–436. 
[10] Fan D, Zhang T, Ye J, Pašava J, Kribek B, Dobes P, Varrin I, Zak K. Geochemistry and origin of tin–polymetallic sulfide 
deposits hosted by the Devonian black shale series near Dachang, Guangxi, China[J]. Ore Geology Reviews, vol. 24, 2004, pp. 103–
120. 
[11] Gao JY. Pb isotopic evolution and its significance in ore genesis in the Dachang tin-polymetallic ore deposits[J]. Geology 
geochemistry, vol. 27, 1999, pp. 38–43. 
[12] Pan JH, Amstutz GC. Authigenetic K-feldspars and their relations to Sn-polymetallic mineralization in the Dachang ore 
field[J]. Chinese Journal of Geochemistry, vol. 12, 1993, pp. 270–288. 
[13] Cai MH, Mao JW, Liang T, Franco P, Huang HL. The origin of the Tongkeng-Changpo tin deposit, Dachang metal 
district, Guangxi, China: clues from fluid inclusions and He isotope systematics[J]. Miner Deposita, vol. 42, 2007, pp. 613–626. 
[14] Liang T, Wang DH, Cai MH, Chen ZY, Guo CL, Huang HM. Sulfur and lead isotope composition tracing for the sources 
of ore-forming material in Dachang tin-polymentallic orefield, Guangxi[J]. Acta Geological Sinica, vol. 82, 2008, pp. 967–977. 
[15] Zhang ZR, Bai ZH, Zhang ZG, Yan YX. Thermodynamic analysis of ore-forming conditions and sulfur isotopic 
systematies of Dachang ore field[J]. Geochemistry, vol. 6, 1987, pp. 273–281. 
[16] Fu M, Changkakoti A, Krouse HR, Gray J, Kwak TAP. An oxygen, hydrogen, sulfur, and carbon isotope study of 
carbonate-replacement (skarn) tin deposits of the Dachang tin field, China[J]. Econ Geol, vol. 86, 1991, pp. 1683–1703. 
[17] Chen YC, Huang MZ, Xu J, Ai YD, Li XM, Tang SH, Meng LK. Geological features and metallogenetic series of the 
Dachang cassiterite-sulfide-polymetallic belt[J]. Acta Geologica Sinica, 1985, pp. 228–240. 
[18] Cai MH, Liang T, Wu DC, Huang HM. Structural feature and its control of mineralization of the Nandan-Hechi 
metallogenic belt in Guangxi Province[J]. Geology and Exploration, vol. 6, 2004, pp. 5–10. 
